Energy levels in resting and mitogen-stimulated human lymphocytes during treatment with FK506 or cyclosporin A in vitro.
By employing microcalorimetry to assess overall metabolic activity in combination with other assays for specific metabolic events, we have investigated the influence of cyclosporin A and FK506 on the metabolic status of resting and mitogen-stimulated human peripheral lymphocytes. Both cyclosporin A and FK506 significantly reduced heat output from resting lymphocytes. This reduction could not be correlated with effects on DNA synthesis, lactate production, ATP levels or mitochondrial uptake of Rhodamine 123. These two drugs also potently reduced the increase in heat output seen during mitogen stimulation of lymphocytes. Both cyclosporin A and FK506 also prevented the increase in DNA synthesis, lactate production and ATP levels seen in response to mitogen stimulation. The increase in mitochondrial uptake of Rhodamine 123 during blastoid transformation was significantly reduced only by cyclosporin A. We ascribe the major part of the effects of these compounds to inhibition of the glycolytic pathway in both resting and mitogen-stimulated lymphocytes. These results indicate that the immunosuppressants cyclosporin A and FK506 exert other effects on lymphocytes than their well-established inhibitory action on calcineurin.